recently reviewed the literature on vaginal exfoliative cytology and cell nomenclature as it relates to cytohormonal patterns and genital cancer in the dog. Her findings on cellular changes during the estrous cycle in dogs were in general agreement with those of Christie and Bell (1973) and she reaffirmed the value of cytological evaluation for determination of optimal breeding time. Although she described differential cell count methods, based upon different morphological expressions of vaginal cell maturation used in human studies (Karyopycnotic Index, Maturation Index, Maturation Value, and others), she did not use these methods to report her data on dogs. The nomenclature advocated to describe exfoliated vaginal cells from dogs was like that used for exfoliated human vaginal cells observed in smears: i.e. basal, parabasal, intermediate and superficial. She described additional cell types observed in vaginal smears from dogs and suggested that further study of the various indices using differential cell counts were in order. Mowrer et al. (1975) reported studies of vaginal cytology to improve cat breeding but did not use maturation indices to classify their observations. Bach (1973) described the use of exfoliative cytology of peritoneal fluid in the horse but did not use maturation indices to present his data. We are not aware of any oral or vaginal exfoliative cytology studies for horses. Sequential steps in the development of human buccal cells, especially with respect to the degeneration of the nucleus, have recently been described , Lee et al. 1973 The inferred sequence of degeneration of intermediate cells, based on the decrease in nuclear size and dry mass, was as follows: cells with round nuclei degenerated to form cells with oval nuclei; cells with oval nuclei degenerated to form cells with rod-pycnotic nuclei; and, rod-pycnotic nuclei became smaller, resulting in cells with pycnotic nuclei. Finally, complete nuclear degeneration resulted in anucleate cells.
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Using epifluorescence ultra-violet phase contrast microscopy with oral smears from humans, an additional cell type was observed and called "ghost" (Pappelis, et al. 1976) . Although often observed in smears, the location of ghost cells in the tissue is not known. These cells were as large as intermediate cells but their nuclei were low in dry mass and contained little or no DNA.
Using the cell classification system based on quantitative dry mass determina tions for cells and nuclei, cell and nuclear morphology, and the fluorescence of the nucleus, a new Cell Development Index was developed (Pappelis et al. 1976 ) and used to study oral and nasal smears from human donors. The data obtained using the Cell Development Index were compared with those obtained using the Karyopycnotic Index, and Maturation Index described by Koss (1968) . The results were highly correlated with correlation coefficients of 0.99 in all comparisons.
The purpose of this study was to apply the Cell Development Index (CDI), Karyopycnotic Index (KI), and Maturation Index (MI) used for studies of human oral smears (Pappelis et al. 1976 ) to classify cells we had observed in oral smears from foals and their dams, and, to demonstrate some differences and similarities in the smears from these two sources.
Materials and methods
Cells were obtained from the oral cavity of the horse by a light rubbing action of the index finger against the cheek tissues along the line of occlusion of the molars, beginning about one inch from the corner of the mouth and extending inward about two more inches. Cells were transferred to glass slides (smears) by touching the slide lightly about three or four times. Smears were dried in a desiccator containing Drierite (Pappelis and Pappelis 1972) . Cell classification was completed for each smear after rehydrating with one drop of 0.01% acridine orange, pH 4.2, and covering with a cover glass. Smears were observed with a Zeiss Universal microscope equipped for epifluorescence ultraviolet and phase contrast viewing.
Fifty randomly selected cells were classified using the CDI. Values were assigned to the cell types on a one through nine scale as follows (Pappelis et al. 1976 CDI was compared to KI and MI . KI was computed as the ratio of pycnotic and anucleate cells to all cells counted per smear . MI was computed by using the percentage of each type of cell observed in CDI , multiplying by the following assigned numbers, and adding the products: parabasal cells , 0.0; all intermediate cell types and ghost cells, 0.5; and cells with pycnotic nuclei and anucleate cells, 1.0.
The age of each mare in 1974 was: Imperial Appeal , 9; Astra d'Or, 8; Tuscany, 14; and, Marey, 7.
Results

Mares-The
CDI, KI, and MI were calculated for the 7,000 cells evaluated in the 140 smears for the mares and the means for these and the percentages for each cell type are given in Tables 1 and 2 . The highest percentages of cell types were anucleate cells (about 80%). The next highest percentages were for interme diate cells with oval nuclei (about 15%). There were differences among the smears for the mares (Table 1 ). In the case on Imperial Appeal, there also were Table. 1. Cell classification percentges and maturation indices for mares obtained using oral exfoliative cytology in late spring and early summer The CDI, KI, and MI means for all of the mares appear to vary (Table 1 ) but the differences do not appear to be great. The exception seems to be for Imperial Appeal, especially for the 1974 samples which are the earliest and shortest in duration. When the data are evaluated over the four months of sampling, the CDI, KI, and MI means all increase. The CDI means for the individual smears ranged from 744 to 825 in May; 813 to 860 in June, and 813 to 888 in July. The KI means for the individual smears ranged from 0.56 to 0.83 in May, 0.68 to 0.83 in June, and p.83 to 0.97 in July. The MI means for the individual smears ranged from 82 to 93 in May, 89 to 93 in June, and 91 to 99 in July.
The indices for individual smears were highly correlated CDI vs KI, r= 0.95; CDI vs MI, r=0.98; and KI vs MI, r=0.98.
Foals-CDI, KI, and MI were calculated for the 3,950 cells evaluated in the 79 smears from the foals and the means for these and the percentages for each cell type are given in Tables 3 and 4. The greatest percentages for cell types seen in the smears were for anucleate (about 49%) and intermediate cells with oval nuclei (about 41 %). There were differences among the smears for the foals (Table 3 ). The anucleate and intermediate cells with oval nuclei generally totalled about 90% of all the cells rated per smear; few were below 85%. The smears were consistently low in parabasal cells, intermediate cells with either round or rod-pycnotic nuclei, and cells with pycnotic nuclei. The percentages of ghost cells did vary, the highest number being about 19%, but generally were less than 10% of the total viewed.
As each foal became older, the percentages of intermediate cells with oval nuclei in smears decreased while the percentages of anucleate cells increased ( 
Discussion
Differences were obtained in the overall means for the three maturation indices used to characterize oral smears from foals and mares. The overall CDI means for foals and mares were 707 and 820, respectively. The overall KI means for foals and mares were 0.49 and 0.80, respectively. The overall MI means for foals and mares were 75 and 90, respectively. The three indices showed the differences in the smears; foals had primarily, about 41% intermediate cells with oval nuclei and 49 % anucleate cells and mares had, primarily, 15% intermedia te cells with oval nuclei and about 80% anucleate cells. Differences also were noted in the rate of change in smear composition; foals showed rapid maturation changes and mares were already highly mature but showed slow seasonal increases in maturation in late spring and early summer. We cannot explain either of these changes. Both showed the same general change: increased numbers of anucleate cells at the expense of intermediate cells.
The mechanism controlling epithelial maturation and exfoliation is not under stood. Hogoson et al. (1972) Nieburg (1967) described changes in vaginal smears of new born humans during the first few weeks of life and associated these with decreases in estrogen derived from their mothers.
Since the horse is a seasonal breeder (Kenney et al . 1975) , we propose that changes in the oral smears may be related to reproductive changes throughout the year, the season of fertility peaking in June and July . Since this seasonality is keyed to light and can be modified by hormone treatments , this proposal can be experimentally examined. We also suggest the study of seasonal changes in vaginal smears using the cell maturation systems described in this study . Cell and nuclear dry mass and area can be determined for horse cells seen in smears as had been reported for human oral cells (Pappelis and Pappleis 1972 , Lee et al. 1973 and Lee et al. 1974) . Maturation changes also may involve increased abrasion to the oral tissue due to the increase in rough food during the summer and foals adopting rough food within the first week of life.
We conclude that the cells in oral smears from horses can be classified using CDT criteria. We believe we have described a great biological difference betweenn foals and mares due to age and seasonal factors related to reproduction and development. We recomment that the percentages by cell type be reported and that the three indices used in this study be used to summarize the cytological data from mammals.
Summary
Three indices were used to classify oral cells from foals and their dams. These were: Cell Development Index; Karyopycnotic Index; and Maturation Index. Cells were classified on the relative sizes and nuclear traits using epifloure scence ultra-violet and phase contrast microscopy. Five mares were studied. The 7,000 cells evaluated over a four-month period showed the highest percentages of cells observed in smears were anucleate (about 80%) and the next highest were intermediate cells with oval nuclei (15%). There was a seasonal trend in that intermediate cells decreased from about 27% in May to 11% in August while anucleate cells increased over that period from 67 to 85%, respectively. About 4,000 cells from five foals showed the highest percentages of cells observed in smears were anucleate (about 49%) and intermediate cells with oval nuclei (about 41%). As foals became older, the percentages of intermediate cells with oval nuclei decreased while anucleate cells increased. These changes were rapid, often within one week. We cannot explain either of these exfoliation Cytologia 44 changes.
